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The Monteggia type I fracture1 – a fracture of the upper third of
ulna with anterior dislocation of the radial head – is the most
common type of injury in the paediatric population.5,11
One of the type I equivalent lesions is a fracture of the ulna
associated with a radial neck fracture. This lesion seems to be rare;
only three previously reported cases of this type of lesion in
children have been identiﬁed in the English literature.9,3,13
The purpose of this report is to present a 6-year-old girl with a
Monteggia type I equivalent lesion and to review the existing
literature as far as the treatment of this lesion is concern.
2. Case report
A 6-year-old girl fell from a swing on her left arm. She presented
with a painful elbow and a severe deformity of the arm, with no
neurological or vascular compromise. Radiographs showed a
fracture of the proximal third of the ulnar shaft, and a radial neck
fracture or otherwise a type I epiphyseal injury of the radial head
(Fig. 1a). The head (epiphysis) remained in situ – in its normal
relationship to the capitellum – while the neck was displaced
anteriorly.
Under general anaesthesia a closed reduction (Fig. 1b) and
percutaneous pinning was performed (Fig. 1c and d). The ulnar
fracture was ﬁxed with an intramedullary 2 mm k-wire and the
radial epiphyseal injury was stabilized with a 1.6 mm k-wire under
ﬂuoroscopic control (Fig. 2a and b). A posterior long arm splint was
applied for four weeks. The post-operative course was uneventful.
At eight weeks post-operatively the wires were removed and
the patient was allowed to begin elbow motion. The patient was
followed-up regularly at 3, 6 (Fig. 2c and d), 12 and 18 months after
the operation. A gradual improvement of the elbow and forearm
range of movements was observed.
At 18 months follow-up the patients had regained full ﬂexion
and extension of the elbow, and nearly full pronation and
supination (Fig. 3). Comparative radiographs of the elbows did
not showed any signiﬁcant difference between the two elbows
(Fig. 4).* Corresponding author. Tel.: +30 6944380694.
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3.1. Deﬁnition
Although Monteggia fracture – originally described in 1814 by
Monteggia – as fracture of the upper third of ulna with anterior
dislocation of the radial head, subsequently this term was used to
describe any fracture of the ulna with dislocation of the radial head
or disruption of the proximal radioulnar joint regardless of the
location of the fracture or the direction of the dislocation, resulting
to many classiﬁcations.7 The Monteggia lesion is most precisely
characterized as a forearm fracture in association with dislocation
of the proximal radioulnar joint.7
3.2. Classiﬁcation
The Bado1 classiﬁcation is the one most commonly used. This
classiﬁcation divides these lesions in four types – according to the
direction of the radial head displacement – and equivalent lesions.
In type I the radial head dislocates anteriorly, in type II posteriorly,
in type III laterally and type IV is a type I injury associated with a
radial shaft fracture.1
3.3. Epidemiology
In the paediatric group, type I lesion seems to be the most
common injury although the reports in the literature of the
distribution of Monteggia fractures differ.5,11
One of the type I equivalent lesions is a fracture of the ulna
associated with a radial neck fracture. This type of lesion is rare in
children probably because the annular ligament is relatively lax
and the radial head dislocates more easily anteriorly. In fact, to the
best of our knowledge, there are only three previously reported
cases of this type of lesion in children in the English literature.9,3,13
3.4. Mechanism
The mechanism of type I lesion is controversial. Three different
mechanisms have been proposed – direct trauma, hyperpronation
and hyperextension.
In the ﬁrst proposed mechanism – direct trauma – the ulnar
fracture is produced by a direct blow on the posterior aspect of the
Fig. 1. Pre-operative (a) and intra-operative (b–d) images.
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radial head dislocated anteriorly.10,8
The hyperpronation theory is based on candaveric studies.2
According to this theory, when the patient falls forward on to the
outstretched hand the forearm is already pronated and at the
moment of impact the hand becomes relatively ﬁxed to the
ground. If an external rotation of the humerus is added and the
normal range of pronation at the radio-ulnar joints is expended, an
ulnar fracture is produced. As the pronation force continues, the
radius is either levered forward out of the superior radio-ulnar
joint or is fractured in its upper third.2
According to the hyperextension theory, the patient falls on an
outstretched arm forcing the elbow joint into hyperextension and
the radius is ﬁrst dislocated anteriorly pulled by the biceps muscle.Fig. 2. Post-operative radiographsSubsequently the weight of the body is transferred to the ulna that
fails in tension.12
In our case, clinical signs of direct blow were not found in
patient’s forearm and information about the child’s fall were not
clear. Therefore there is no evidence to support any of the above-
mentioned mechanisms.
3.5. Treatment
Monteggia injuries require anatomical reduction and either cast
immobilization or internal ﬁxation and it seems that that the
functional result is better in children than in adults.7,4
In Monteggia type I lesions in children reduction of the ulnar
fracture usually results in reduction of the proximal radioulnar (a, b) and at 12 weeks (c, d).
Fig. 3. Elbow movements at 18 weeks.
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well as plastic deformation of the ulna) are stable after closed
reduction and usually are being treated with plaster immobiliza-
tion. Complete fractures can also be managed with cast immobili-
zation with closed observation. Unstable complete fractures
require ﬁxation; intramedullary wire ﬁxation is recommended
for transverse and sort oblique fractures while for long spiral and
comminuted fractures plate ﬁxation is preferable.7,6
Open reduction of the radial head is required in cases were
reduction of the proximal radio-ulnar joint cannon be obtained or a
subsequent re-dislocations or sublaxation is observed despite the
anatomical reduction and adequate stabilization of the ulnar
fracture.7,6
In a recently reported series, the exploration of the proximal
radioulnar joints showed that all the children with type I or type III
Monteggia fracture had intact annular ligaments, and most of the
annular ligaments had interposed in the radiohumeral jointalthough radiographs showed reduction of the radial heads. The
authors of this study recommended reduction of the annular
ligament in paediatric cases of Monteggia fracture.11
The two previously reported cases with type I equivalent
lesions have been treated with closed reduction and an above-
elbow cast in supination9,13 and the third case with closed
reduction and intramedullary ﬁxation of the fractures of the ulna
and radial neck.3
The ﬁrst reported case,9 referred to a 6-year-old girl, who was
treated with a closed reduction and an above-elbow cast in
supination for 4 weeks. At 6 month review there had been no
growth disturbance and the only persistent deﬁcit was a 20 degrees
loss of pronation of the right forearm compared with the left.
The second case3 also referred to a 6-year-old girl who was
treated with closed reduction and intramedullary ﬁxation of the
fractures of the ulna and radial neck. The authors reported that two
months after the operation the fractures were healed and there
Fig. 4. Comparative radiographs of the elbows at 18 months. Right elbow (a, b) and left elbow (c, d).
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pronation and lack of 108 of supination. The intramedullary wires
were removed six months post-operatively and there were no
radiological signs of secondary necrosis of the head of the radius.
The third case13 was again a 6-year-old girl treated with closed
reduction and an above-elbow cast in supination for 6 weeks. At 10
years of follow-up, the patient had regained full ﬂexion and
extension of the elbow, and nearly full pronation and supination and
there were no radiological signs of necrosis of the head of the radius.
Interestingly our patient was also a girl at the same age with the
other three cases. Whether this is a coincidence or there is a
relationship between age and patient’s sex and this type of injury
remains to be seen.
In conclusion, according to the reported cases, this rare injury
can be treated with closed reduction followed by cast immobiliza-
tion or fracture ﬁxation. The choice of fracture immobilization is
depended on the stability of the ulnar fracture; like in the rest of
Monteggia type I injuries.
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